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(54) Donor film for organic thin film of organic electroluminescence device, and method for 
manufacturing organic electroluminescence device using the same 



(57) A donor film for an organic thin film of an organ- 
ic electroluminescence device (EL device), and a meth- 
od for manufacturing an organic EL device using the 
same. The donor film includes a base film, a light-ab- 
sorbing layer formed on the base film, and a transfer 
layer formed on the light-absorbing layer. The transfer 
layer is formed of a luminous material, a hole transfer 
low molecular weight compound, a hole transfer high 
molecular weight compound, an electron transfer low 
molecular weight compound or an electron transfer high 
molecular weight compound, and the luminous material 
is an organic electroluminescence layer, an organome- 
tallic complex electroluminescence material or an elec- 
troluminescence polymer. Therefore, excellent, finely 
patterned organic thin films for an organic EL device can 
be formed. In addition, fine patterns of red, green and 
blue pixels can be formed, thereby providing full color 
displaying and a high quality organic EL device. 
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Description 

BACKGROUND OF THE INVENTION 

5 1 . Field of the Invention 

The present invention relates to a method for manufacturing an organic electroluminescence (EL) device, and 
more particularly, to a donor film, which is used to form an organic thin film pattern using a laser transfer method,- and 
a method for manufacturing an organic EL device. 

to 

2. Description of the Related Art 

In general, it is easy to manufacture an EL device, and the EL device is capable of being mass-produced, and 
driven at a low voltage. In addition, the EL device can be made thin. Due to these merits, the EL device has been the 
is focus of next generation displays. 

The EL device is manufactured as follows. 

First, a first electrode layer and an emission layer are formed in sequence on a transparent substrate made of 
glass or transparent polymer. After forming a second electrode layer on the emission layer, an insulation film is then 
formed thereon, completing the EL device. 
20 in the EL device, an electrical field is formed by applying a voltage on an electrode, so that the emission layer 

emits light, forming an image. 

The EL device is classified into an inorganic EL device and an organic EL device depending on the material used 
for the emission layer. 

The organic EL device has excellent luminance, driving voltage and response rate, and can display a multitude of 
25 colors. Thus, research into the organic EL device has been more actively conducted than the inorganic EL device. 

FIG. 1 A is a diagram showing the structure of a general organic EL device. Referring to FIG. 1 A, a first electrode 
layer 12, a hole transport layer 13, an emission layer 14, an electron transport layer 15 and a second electrode layer 
16 are formed in sequence the first electrode layer 12. Here, the hole transport layer 13, the emission layer 14 and the 
electron transport layer 15 are organic thin films and the second electrode layer 16 is not. 
30 Recently, a new EL device having a modified structure from the basic structure of FIG. 1 A has been developed. 

The structure of this organic EL device is shown in FIGs. 1 B and 1 C. 

The organic EL device shown in FIG. 1 B has a structure in which a first electrode layer 12, a hole transport layer 
13, an electron transport emission layer 15* and a second electrode layer 16 are formed in sequence on a substrate 
11. Also, the organic EL device shown in FIG. 1C has a structure in which a first electrode layer 12, a hole transport 
35 emission layer 1 3', an electron transfer layer 1 5 and a second electrode layer 1 6 are formed in sequence on a substrate 
11- 

FIGs. 2, 3 and 4 are sectional views showing the structure of color organic EL devices. Particularly, the organic 
EL device shown in FIG. 2 includes a red (R), green (G) and blue (B) emission layer 26 as color display means. Also, 
as the color display means, the organic EL device of FIG. 3 adopts a color conversion layer 37, and the organic EL 
40 device of FIG. 4 adopts a color filter 47, respectively. 

However, such color organic EL devices are not capable of full color display. The reason for this is because it is 
difficult to form fine patterns of organic thin films such as emission layer, electron transport layer and hole transport layer. 

As a method for forming a pattern of an organic thin film, there is a photolithography process in which the organic 
thin film is finely patterned using a photoresist pattern which is obtained by coating photoresist on the organic thin film, 
45 and exposing and then developing the resultant structure. 

However, according to the photolithography method, the thin films are degraded by organic solvent and developing 
solution residues used for the photolithography process. Thus, it is impossible to adopt the photolithography method. 

As another method, there is a vacuum deposition method using a mask. However, it is difficult to apply this method 
to obtain a fine pattern of tens micrometer in width. 

so 

SUMMARY OF THE INVENTION 

To solve the above problems, it is an object of the present invention to provide a donor film for an organic thin film 
of an organic electroluminescence (EL) device, which is capable of achieving a full color display by forming organic 
55 thin films having a fine pattern. 

It is another object of the present invention to provide a method for manufacturing an organic EL device using the 
above donor film. 

To achieve the first object, there is provided a donor film for an organic thin film of an organic electroluminescence 
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(EL) device, comprising: 
a base film; 

a light-absorbing layer formed on the base film; and 

5 a transfer layer formed on the light-absorbing layer, 

wherein the transfer layer is formed of at least one material selected from the group consisting of a luminous 
material, a hole transfer low molecular weight compound, a hole transfer high molecular weight compound, an 
electron transfer low molecular weight compound and an electron transfer high molecular weight compound; the 
luminous material being selected from the group consisting of an organic electroluminescence material, an orga- 

10 nometallic complex electroluminescence material and an electroluminescence polymer. 

To achieve the second object, there is provided a method for manufacturing an organic electroluminescence (EL) 
device, comprising the steps of: 

75 (a) forming a first electrode layer on a substrate; 

(b) arranging a donor film comprising a base film, a light-absorbing layer and a transfer layer in a position separated 
by a predetermined distance from the substrate having the first electrode layer, the transfer layer being formed of 
at least one transfer material selected from the group consisting of a luminous material, a hole transfer low mo- 
lecular weight compound, a hole transfer high molecular weight compound, an electron transfer low molecular 

20 weight compound and an electron transfer high molecular weight compound, the luminous material being selected 

from the group consisting of an organic electroluminescence material, an organometallic complex electrolumines- 
cence material and an electroluminescence polymer; 

(c) irradiating a light source onto the base film of the donor film to transfer at least one transfer material onto the 
substrate from the transfer layer, to form an objective layer corresponding to the selected transfer material; and 

25 (d) forming a second electrode layer on the resultant. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects and advantages of the present invention will become more apparent by describing in detail a 
30 preferred embodiment thereof with reference to the attached drawings in which: 

FIG. 1 A is a diagram showing the structure of a general organic electroluminescence (EL) device; 
FIGs. 1B and 1C are diagrams showing the structure of modified organic EL devices; 

FIG. 2 is a diagram showing the structure of a color organic EL device adopting a three-color emission layer as a 
35 color display layer; 

FIG. 3 is a diagram showing the structure of a color organic EL device adopting a color conversion layer as a color 
display layer; 

FIG. 4 is a diagram showing the structure of a color organic EL device adopting a color filter as a color display layer; 
FIG. 5 is a diagram showing the structure of a donor film for an organic thin film of an organic EL device according 
40 to the present invention; and 

FIG. 6 is a diagram illustrating a method for manufacturing an organic EL device adopting a donor film according 
to the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS) 

45 

According to the present invention, a laser transfer technology is applied to form a fine pattern for an organic thin 
film of an organic electroluminescence (EL) device. 

A laser transfer method is widely used in the fields of printing, typesetting, photography and the like. This method 
utilizes a principle in which an object material is transferred to a receptor by propelling the object material from a donor 
so film having a layer made of the object material to be transferred to the receptor. 

Since a lot of energy is required in transferring the object material to the receptor, there is a need for a donor film 
enabling stable and efficient transfer A donor film is generally varied in its structure according to the type of object 
material, the physical properties of a layer including the object material, and the type of energy source used for transfer. 

As shown in FIG. 5, the donor film according to the present invention has a structure in which a light-absorbing 
ss layer 52 and a transfer layer 53 are formed on a base film 51 in sequence. Based on this basic structure, various 
modifications can be achieved. That is, the structure of the donor film may be changed according to usage. For example, 
in order to prevent deterioration of characteristics of the transfer layer caused by reflection, an anti-reflection coating 
may be formed thereon. Also, in order to increase the sensitivity of the donor film, a gas producing layer may be included 
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between the light-absorbing layer and the transfer layer. 

The gas producing layer decomposes by absorbing light or heat to emit nitrogen or hydrogen gas, thus providing 
transfer energy. The gas producing layer is formed of pentaerythritol tetranitrate (PEPN) or trinitrotoluene (TNT). 

In the donor film of the present invention, the base film is formed of a transparent polymer. The transparent polymer 
s includes a polyester such as polyethyleneterephthalate, polyacryl, polyepoxy, polyethylene or polystylene. Here, pref- 
erably, polyethyleneterephthalate is used. The base film acts as a support for the donor film, and the preferable thick- 
ness of the base film is between 10-500(im. 

The light-absorbing layer is formed of a light-absorption material which is capable of absorbing light of infrared to 
visible ranges. The light-absorbing layer may be a metal layer formed of aluminum, aluminum oxide and sulfide, or an 
10 organic layer formed of a polymer containing carbon black, graphite or infrared absorbing dye. Here, the metal layer 
is formed to a thickness of about 100~5,000A using a vacuum deposition method, an electron beam deposition method 
or a sputtering method. Meanwhile, preferably, the organic layer is formed to a thickness of about 0.1~10|im by a 
general coating method such as an extrusion, spin or knife coating method. 

As described above, the transfer layer is formed of at least one of a luminous material, a hole transport low/high 
75 molecular weight compound, and an electron transport low/high molecular weight compound. Here, the transfer layer 
is formed to a thickness of 100~50,OOOA by a general coating method such as an extrusion, spin or knife coating 
method, a vacuum deposition method or a chemical vapor deposition method. 

In the case that a transfer layer is used for forming the emission layer of the organic EL device, the transfer layer 
is formed of a luminous material selected from the group consisting of an organic electroluminescence material, an 
20 organometallic complex electroluminescence material and an electroluminescence polymer. The luminous material 
includes compounds represented by the following formulae (1) through (7) . 
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(V 

If the transfer layer is used to form the electron transport layer and the hole transport layer, the transfer layer is 
tormed of a low molecular weight organic compound or a high molecular weight compound is used 
/raJ^f el8Ctr0n tfanS,er IOW molecular wei 9 ht compound includes an 1 ,3,4-oxadiazole derivative and an 1 ,2,4-triazole 
W derivative. Also, as the electron transfer high molecular weight compound, a polymer containing 1 ,2,4-triazole 

( I Pi/.) moiety is used. 

form^eM^ 
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Preferably, a polymer having the formula (10) moiety at its main and side chains is used as the hole transfer 
molecular weight compound, represented by the following formula (12). 

f ] \ 
I n 

40 

where R, is hydrogen or C, ~C 10 alkyl, R 2 is selected from the group consisting 
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, and n is an integer from 3 to 50. 
* ynJ^^^T k T t ' bed ho,e u ,r f SP ° rt ' OW m ° leCU,ar Wei9ht com P° u ^s, the electron transport low molecular 

foSg Gerties **** C ° mP ° Und " Pref6red the '° W m ° leCUlar ^ Compound in view - «m 

accord7na n tfth r a nt™?- * ^ * ** formin9 8 *" patt * m '° r ° r9anic thin ,ilm of an or 9 anic EL device 

accord ng to the present .nvention and a method for manufacturing an EL device using the same will be described. 

t™,nlT.' fir f Q S,9Ctr0d9 ,ayer 65 18 ,ormed on a transparent substrate 65. Then, a light-absorbing layer 62 and a 
transfer layer 63 are sequential^ deposited on a base film 61 to form a donor film 64 

laver^rn^nT' 6 ' T 63 . COntains ma,erial for an or 9 a ™ thin film such as electron transport layer, hole transport 
J? J"* ' n 0rder to ri enhance Characteristics of the organic thin film, a predetelned amount of 
so thfi tran ( f f 6Xample ' 3 d ° pant may be added to enhance the ^ciency of the emission layer Also 

In »h zTT 0mied b/ ab0Ve ^ escribed 0«™l method such as an extrusion'spin or knife coating methS 
transfer emf^n f " ^T- ^ l0r a modified electron EL device, i.e., the electron 

solvent and ?ZLS°\T * e ' eCtr0n tranS ' er ' ayer 3nd ,he emfesion ,ayer are diss °^ d in the same 

n^sZZITZ^TT™ ,S w?K d theref0r A,S0 ' thS h0 ' d tranS,6r 6misSion layer is ,ormed of ^ure of 
materials tor the hole transfer layer and the emission layer. 

35 tran^ron!^ d ? n T f I lm 6 tI S arran9ed ' se P arated b V a Predetermined distance from the substrate 65 having the 
transparent electrode layer 66, and a light source 67 is irradiated onto the donor film 64 

and toeZ!^ 67 ^ li9n, - absorbin 9 layer 62 ™ a transfer device and the base film 63 in sequence 

tranl, ''^^f^" 9 layer 62 em,ts heat th ™9h a light heat conversion mechanism; and by the emitted heat S 

* subst^ 

sourles "'f j! PreSGnt inVen1i ° n may be a laser " a xenon < Xe > tem P °' a flash lamp. Among the light 

After ZT ? 7 6 10 ' tS eXCe " ent tranS,8r 9ffeCt - Here ' any common| y used las <* beam may be used 
materia! Pr0C<3SS ' 3 therma ' Pr ° CeSS my be pertormed to remove solvents « the trnsfer 

^ film caTbfobSed'bv T*' 7" * * 8 Sin9 ' 6 ° r mU ' ,iple S,eps That is - ,he ° r 9 a "ic thin 

considlln T V Per,0rm ' n9 the transfer P rocess on <* or several times to a desired thickness. However, in 
considers Jon of convenience and rehability, the transfer process is preferably performed only once 

7 aniC th i" f !! mS SUCh 35 th8 h ° ,e tranSfer layer ' the emission layer and »• transfer 

» in tSe o^V^ T °L a S6COnd e ' eCtr0de lay9r 8nd m insulation film is ,he " f °«™ d t^reon, resulting 
in the organic EL device shown in FIGs. 1 A 1 B and 1 C 

l^t^^S^X Pr8Sent inVenti ° n Wi " bS dSSCrib6d in deteiL H0Wever " *• ^ ^ - * not 



Example 1 



v,.th^r, mP0Siti0n containin9 20wl% Nichigo polyester LP-011 solution in methylethylketone, carbon black and meth- 

rltZZTzZ T ° . 3 °° l :10:3 f based on wei9 "t. was coated on a PET film having a thickness of about TC 
resulting in a light-absorbing layer having a thickness of about 3um 
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500A, thereby comoletinj, the taoS, I****""" "> '«™ a t'ansfe, lays, to a thickness of about 

Here, th. „ 9h , ^ _ an 8W N«* £7.£^^ ' ay8 ' " ' to 5 " bS " ate 

Example 2 

the formula (6) in THF was extrusion Tated on IIZ^JTZ ?"* by dlSSOh " n9 me COmpound presented by 
the donor film. " 'W-abeorbino byer to form a transfer layer, thereby completing 

» e,eiX?=^^ 

substrate. Here, the light source was an 8W Nd Van lis 1 1 ™ 0 ' f " m l ° ^ an emission laver on 

. Then, the pattern* the emission^ si ~ 
microscope (SEM) . txampies i and 2 were examined using a scanning electron 

- °^eS « PW P** of approximate, 95 , m can be 

According to the present invent T T * * * P ' Xe ' P ' tCh 0f a PP™ately SCWum. 
beformed.,nadd^^ 

and a high quality organic EL device P be f ° rmed ' thereb * P rovidin 9 color displaying 
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Claims 



1. A donor film for an organic thin film of an organic etectroluminescence (EL) device, comprising: 

a base film; 

a light-absorbing layer formed on the base film- and 
a transfer layer formed on.the light-absorbing layer 

an M. transfer to* moZb, w.lTXoZS °, T T*? " 8 ' 8hl 

the luminous material being SSJ.T?^^*^"^-*™! 

a_tal,lc^Ac,^^^^ 
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3. The donor film of claim 1 , wherein the electron transport low molecular weight compound is at least one selected 
from the group consisting of an 1,3,4-oxadiazole derivative and an 1 ,2,4-triazole (TAZ) derivative. 

4. The donor film of claim 1 , wherein the electron transport high molecular weight compound is a polymer containing 
an 1,2,4-tnazole (TAZ) moity. a 

5. The donor film of claim 1 , wherein the hole transport low molecular weight compound is at least one selected from 
the group consisting of compounds represented by the following formulas (8) through (11 ): 
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*> 6. The donor film of claim 1 , wherein the hole transport high molecular weight compound is represented by the fol- 
lowing formula (12): 1 
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£-CH,-~c-^- 
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n 2 
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where R, is selected from the group consisting of hydrogen and 0,-0,0 alkyl, is selected from the 

consisting, 
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and n is an integer from 3 to 50. 

* 7. The donor film of claim 1, further comprising a gas producing layer between the light-absorbing layer and 
transfer layer. 



the 



8. The donor film of claim 7, wherein the gas producing layer is formed of at least one material selected from 
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group consisting of pentaerythritol tetranitrate (PEPN) and trinitrotoluene (TNT) . 
>. A method for manufacturing an organic electroluminescence (EL) device, comprising the steps of: 

(a) forming a first electrode layer on a substrate; 

(b) arranging a donor film comprising a base film, a light-absorbing layer and a transfer layer in a position 
separated by a predetermined distance from the substrate having the first electrode layer, the transfer layer 
being formed of at least one transfer material selected from the group consisting of a luminous material, a 
hole transfer low molecular weight compound, a hole transfer high molecular weight compound, an electron 
transfer low molecular weight compound and an electron transfer high molecular weight compound, the lumi- 
nous material being selected from the group consisting of an organic electroluminescence material, an orga- 
nometallic complex electroluminescence material and an electroluminescence polymer; 

(c) irradiating a light source onto the base film of the donor film to transfer at least one transfer material onto 
the substrate from the transfer layer, to form an objective layer corresponding to the selected transfer material" 
and 

(d) forming a second electrode layer on the resultant. 

0. The method of claim 9, wherein the luminous material is at least one selected from the group consisting of com- 
pounds represented by the following formulas (1) through (7): 
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11. The method of claim 9, wherein the electron transport low molecular weight compound is at least one selected 
from the group consisting of an 1 .^oxadiazole derivative and an 1 ,2,4-triazole (TAZ) derivative. 

12. The method of claim 9, wherein the electron transport high molecular weight compound is a polymer containing 
an i ,2,4-triazole (TAZ) moity. 

13. The method of claim 9, wherein the hole transport low molecular weight compound is at least one selected from 
tne group consisting of compounds represented by the following formulas (8) through (11 ): 
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and n is an integer from 3 to 50. 



1 5. The method of claim 9 t further comprising a gas producing layer between the light-absorbing layer and the transfer 
layer. 

** 16. The method of claim 9, wherein the gas producing layer is formed of at least one material selected from the group 
consisting of pentaerythritol tetranitrate (PEPN) and trinitrotoluene (TNT). 
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FIG. 3 
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FIG. 5 




FIG. 6 
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